Abstract. LAM is a two dimensional Eulerian hydro code with local adaption that uses a Van Leer limiter, artificial viscosity, and a staggered mesh (Crowley 1992). It differs from the Goduonov schemes used elsewhere (Colella and Graz 1985), but this formulation makes it easier to introduce additional physics to the code. Two distinct advantages of the present code are a conformal quadrilateral mesh option and a grow capability. The code is presently being extended to three dimensions. Local adaption is a major improvement over past Eulerian codes in that instead of constant zoning throughout the entire problem, zones are added where they are needed and deleted where they are no longer required. The adaption strategy depends on gradients of various quantities such as density, fractional volume, pressure, energy, or vorticity. For example, the ratio of the density and its first spatial derivative is calculated for each zone. This ratio is then compared with the zone's size and a user-defined accuracy criterion to determine whether resolution or dezoning is required. The level of adaption is defined by the user; we have used 4 as our upper limit. A zone is divided into four equal zones at each level of adaption so the mesh can be dramatically refined in areas where quantities are changing.
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Local adaption is a major improvement over past Eulerian codes in that instead of constant zoning throughout the entire problem, zones are added where they are needed and deleted where they are no longer required. The adaption strategy depends on gradients of various quantities such as density, fractional volume, pressure, energy, or vorticity. For example, the ratio of the density and its first spatial derivative is calculated for each zone. This ratio is then compared with the zone's size and a user-defined accuracy criterion to determine whether resolution or dezoning is required. The level of adaption is defined by the user; we have used 4 as our upper limit. A zone is divided into four equal zones at each level of adaption so the mesh can be dramatically refined in areas where quantities are changing.
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The conformal mesh permits the zoning around an interface to approximate its shape so that there are no zones with partial mass or volume fractions at the start of the calculation. This differs from the usual orthogonal mesh that has mixed zones along the interface between two materials. The two mesh options are shown in Fig.1 for a level 2 adaption.
The grow option is a boundary condition that minimizes the number of zones required for a calculation. Along the grow boundary the mesh remains fixed until the code senses a signal approaching from the interior. The mesh then expands perpendicular to the boundary by adding new unperturbed zones. This process may be repeated many times during a calculation; however, each time the computational domain becomes larger. This can be seen in Fig.1 where the left hand boundary starts at -3 cm and grows as the shock approaches it from the right.
Anticipation is crucial for this method to work. This means that the fine mesh has to be in place before the signal gets there. This is especially true of a flow moving from a heavy fluid into a light fluid where spikes develop ahead of the interface. To minimize the number of zones in the problem, the user is given options for choosing the extent of the anticipation process.
A comparison has been made between LAM and the AMR code (Berger and Colella 1989).
In this example, which uses Royaumont test problem #5 (Besnard and Haas 1991), a shock with a Mach number of 1.32 propagates into air and crosses an air/SF6 interface, which initially had a sinusoidal shape. The results for the two mix boundary positions lie essentially on top of each other. Schemes such as LAM are particularly useful for studying hydro-distorted flows. Because of our interest in the problem of inertial instabilities (Rayleigh-Taylor and Richtmyer-Meshkov), we used LAM to study the Richtmyer-Meshkov evolution of a shocked interface. The initial conditions are based on a pair of test problems posed for the Royaumont conference (Besnard and Haas 1991). These simulated a shock tube containing a discontinuous interface between helium and argon. One set had the shock incident from the argon side (i.e., heavy material into light) while the other set had the shock incident from the helium side (i.e., light material into heavy). We considered the case where a single shock passes through the interface. If the shock is incident from the helium side, both the transmitted and reflected waves will be shocks. In this instance, the (computational) shock tube must be very long on both sides of the interface to prevent waves reflected from the boundaries from interacting with the perturbed region. If the shock is incident from the argon side, the reflected wave is an expansion wave. For strong enough incident shocks, the expansion wave will remain on the same side of the original interface position as the transmitted shock. In this case, the shock tube must only be long on the transmitted shock side, resulting in a considerably smaller computational domain if we take advantage of the LAM grow option. For this reason, we have elected to use the Mach 3.45 shock of the third ICPTM as the nominal initial condition for the Ar>He case, with its companion Mach 2.77 shock for the He>Ar case
Initial conditions
